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Abstract 
 
The paper presents in brief a project aimed at the development of a methodology and corresponding software 
tools intended for building of proper environments giving up means for semantics oriented, web-based access to 
heterogeneous multilingual archival collections. Some widespread international encoding standards for archival 
description and for representation of structured electronic versions of various kinds of documents have been 
used. An analysis is made on the applicability of appropriate Semantic web methods and technologies in order to 
provide versatile, user-friendly access to archival collections based on the semantics of their contents. Some 
practical results concerning the digitisation of a collection of archival documents from the period of the 
organization of the Sofia Municipal Government (1878 – 1879) and the development of a website presenting this 
collection are described in the paper. 
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1 Introduction 
 
Recently Computer Science and information technologies play an important role in numerous successful projects 
directed to digital preservation of collections of handwritten, typewritten and printed archival documents, 
photographs etc. which are considered as significant scientific or cultural heritage.  
 
In particular, there is an increasing number of electronic publications of archival collections which are of interest 
to narrow domain specialists (archivists, historians, linguists etc.) and to the general citizen [1, 2]. However, all 
these electronic publications give the user access tools oriented to the “standard” archivist’s point of view: it is 
only possible to browse the full archival structure traditional for the particular country, so the search of 
documents is very difficult and the given search means are too limited. 
 
The paper presents an ongoing project aimed at the development of a methodology and corresponding software 
tools intended for building of proper environments giving up means for semantics oriented, web-based access to 
distributed digitised archival collections. Moreover, we suppose that these collections are heterogeneous, i.e. 
they may include diverse types of materials (official handwritten, typewritten or printed documents, letters, 
photographs, newspapers, maps etc.) and the texts of the documents within them may be written in different 
languages. The practical experiments have been performed on a collection of archival documents from the period 
of the organization of the Sofia Municipal Government (1878 – 1879). 
 
International encoding standards as well as Semantic web methods and technologies have been used. The main 
difference with other similar projects is in the exploration of the idea that the usage of proper general-purpose 
and domain-specific ontologies can minimize the resources necessary for the development of tools for adequate, 
semantics oriented access to heterogeneous (including distributed) multilingual archival collections. More 
precisely, the project has the following main objectives: 
 
• To define suitable metadata to accompany digitised documents from archival collections in accordance 
with the international standards, the Bulgarian traditional experience and the needs of the target groups 
of users; 
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• To study the various aspects of creation of an appropriate ontology for the mentioned collection (e.g. 
the scope of the ontology, the corresponding linguistic problems etc.); 
• To explore the necessities of the typical users of the discussed archival collection (experts in various 
domains and general public) in order to give proper kinds of access to this collection. In particular, 
providing versatile, user-friendly access to the collection based on the semantics of its content; 
• To develop a framework (that will be intended for users who are professional archivists) for application 
of Semantic Web methods and technologies to digitised collections of archival documents. 
 
2 Representation of the Archival Documents 
 
In this paper we present an ongoing effort aimed at creating an electronic version of an archival collection which 
consists of approximately 980 original handwritten documents from the period of the establishment of civic 
authorities of Sofia, building the administrative system, the order and law authorities, communal health services 
and educational system etc. around and after the end of the Russo-Turkish war (1877 – 1878). This is the period 
when the building of the fundamentals of the Bulgarian state and municipal institutions has been initiated and the 
basic rules of the contemporary Bulgarian language have yet to be drawn up. Thus the documents within the 
collection are of great scientific, historical and social value and are of interest to archivists, historians, linguists 
etc. Because of these reasons we consider it expedient to include in the electronic version of our collection not 
only digital images of the chosen archival documents but also structured electronic transcriptions of their full 
texts and proper descriptions of the collection as a whole as well as descriptions of its parts (known as archival 
units) and all particular documents in it. 
 
2.1 Description of the Structural Parts of the Archival Collection 
 
The discussed descriptions have been prepared in conformity with the traditional practice of Bulgarian archivists. 
The structure of Bulgarian archives consists of four levels of hierarchy: archival funds, inventory lists, archival 
units and individual documents. The descriptions at all levels have been structured and accompanied with proper 
sets of metadata according to the requirements of the EAD encoding scheme [3]. 
 
 
 
Figure 1: Part of the description of archival fund 1K according to EAD standard 
 
EAD (Encoded Archival Description) is an encoding standard for archival description created and used by 
archivists to structure and exchange electronic records containing metadata about archival collections. EAD 
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provides a proper framework for seeing particular archive documents in relation to the whole archive collection. 
Through the use of multiple levels of description the collection can first be described as a whole and then as 
smaller parts, which get more specific at each level, until at the lowest level the individual archive documents are 
described.  
 
For example, the EAD – compliant description of an archival fund contains data about the type of the fund, the 
dates (starting and final years) of creation of its documents, its logical structure and physical extent, the genre(s) 
and language(s) of its documents, the substances, technologies and methods of creation of documents and other 
materials in it as well as some short information about the administrative history of the corresponding corporate 
body, the history of the fund etc. Fig. 1 shows a part of the description of archival fund 1K (part of which is the 
discussed collection) according to EAD standard. 
 
2.2 Representation of Electronic Transcriptions of Full Texts of Archival Documents 
 
As it was already mentioned, we maintain two different digital forms of each original archive document: its 
digital image (in PDF format since this is the most convenient way to have exactly one file containing the image 
of each particular document independently from the number of the pages of the document) and an electronic 
transcription of its full text (in XML format). The digital images of the original documents are intended mainly 
for visualization purposes while the electronic transcripts of the documents and their EAD encoded descriptions 
will be used to support various types of search and document retrieval activities. For the representation of the 
structured electronic transcriptions of the full texts of archival documents we use the TEI standard [4]. 
 
The Text Encoding Initiative (TEI) may be considered as an established standard for encoding of structured 
electronic versions of various kinds of documents. The TEI is a flexible encoding framework for electronic 
documents, allowing the content of the documents to be presented to users in a variety of ways. 
 
We explored the structure and the contents of the various kinds of documents within the collection (instructions, 
orders, reports, records of sessions, letters, requests, petitions etc.) and created a generalized model of these 
documents. A proper set of elements and attributes from the TEI document type definition was adopted to 
describe this model.  
 
The type attribute of <teiHeader> defines the class of the corresponding document: instruction or order 
(“предписание” in the “official” Bulgarian language typical for that historical period, as shown in fig. 2), record 
of session, request, petition etc.  
 
 
Figure 2: Part of the <teiHeader> element of the electronic transcription of an archival document 
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The <fileDesc> element (fig. 2) contains a bibliographic description of the computer file which represents the 
structured electronic transcription of the document as well as some corresponding information about the 
document in itself. In particular, the nested elements of <fileDesc> provide information concerning the 
publication place of the electronic version of the document, the name(s) of the person(s) responsible for the 
creation of the electronic transcript, the original or supplied name of the document, some physical description of 
the document etc.  
 
The <profileDesc> element provides a description of the non-bibliographic aspects of the document, e.g. the 
situation in which it was produced and the persons who contributed to its creation (with their names, positions 
and ranks). Here we should especially mention the nested element <keywords> which is intended to play the role 
of a semantic annotation of the corresponding document (fig. 3). This semantic annotation has been used for 
document retrieval purposes as shown in Section 3. 
 
The <body> element contains the main text of the document divided into separate divisions of different types. 
Each division consists of a set of paragraphs formatted in the same way as the corresponding paragraphs in the 
original document. A division of type “doc” includes a part of the text of the document in itself. Divisions of 
type “decision” (fig. 3) contain the resolutions made on the document by the corresponding official (e.g. the 
mayor or the president of the city council). Two other types of divisions (“execution” and “note”) contain some 
notes concerning the state of the accomplishment of the decisions or orders formulated in the document, some 
additional instructions to other persons or officials responsible for the execution of the resolutions etc. 
 
 
Figure 3: TEI – conformant representation of the text of an archival document 
 
There is a minimal overlap between the metadata held in the EAD encoded descriptions and the TEI encoded 
document transcriptions. Our experience in the implementation of the project indicates that this overlap causes 
no serious problems. 
 
3 Access to the Collection 
 
The final version of the discussed project will give the user the opportunity to switch between two types of 
interface to the chosen collection. The first one is based on the principles of the “standard” archivist’s view to an 
archival collection. The second type of provided on-line access to the collection may be described as the 
semantics oriented one. Fig. 4 shows a screenshot of the current version of the homepage carrying into effect the 
indicated types of access to the discussed collection. 
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The interface to the archival collection oriented to the standard archivist’s point of view allows the user to 
browse the hierarchical structure of the collection as a whole (fig. 5). At the archival fund and inventory list 
levels the user has an access to the EAD encoded description of the corresponding unit (in XML format) and to a 
properly visualized form of the same metadata (in PDF format). 
 
The user interface at archival unit level allows one to browse five different forms of each particular document in 
the corresponding archival unit (fig. 6): the EAD encoded description of the document (in XML format), a 
proper visualization of this description (in PDF format), the TEI encoded electronic transcription of the full text 
of the document (in XML format), a proper visualization of the electronic transcription of the document (in PDF 
format) and a digital image of the original document (again in PDF format). Short historical data accompany this 
type of interface to the collection. 
 
 
Figure 4: The homepage providing various types of access to the collection 
 
 
Figure 5: Interface to the collection supporting the standard archivist’s view (at archival fund level) 
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Figure 6: Interface to the collection supporting the standard archivist’s view (at archival unit level) 
 
The other type of provided access to the discussed archival collection is based on the use of explicitly 
represented knowledge describing different aspects of the semantics of the collection as a whole and its 
structural parts. A set of access tools (often called “finding aids”) realizing various types of document search and 
retrieval (chronological, oriented to the kinds of documents within the collection, subject oriented etc.) has been 
under development for the purpose. The search engines of most of these tools use the values of the 
corresponding elements of the TEI encoded versions of archival documents. In particular, the subject oriented 
document retrieval is based on the use of the semantic annotation of the documents. The semantic annotation 
consists of appropriate words and phrases (chosen from a subject ontology) which describe the content of the 
document.  
 
Recent Artificial Intelligence textbooks define an ontology as “a shared and common understanding of some 
domain that can be communicated across people and computers” [5-7]. According to [5], “an ontology can be 
defined as a formal, explicit specification of a shared conceptualization”. Ontologies can therefore be shared and 
reused among different applications. Moreover, there are at least five serious reasons to create ontologies [8]: 
 
• to share common understanding of the structure of information among people and software agents; 
• to enable reuse of domain knowledge; 
• to make domain assumptions explicit; 
• to separate domain knowledge from the operational knowledge; 
• to analyze domain knowledge.  
 
The development of ontologies is still a difficult task, because so far there are no common platforms and verified 
methods which would prescribe what procedures should be followed in the process of creating an ontology. 
Nevertheless, there are some reasons to expect that the situation may change in the near future. First, one can 
find some well-defined principles for design and implementation of ontologies [5]. Second, there is a number of 
libraries containing already created ontologies (see e.g. [9]) and some of them could be used in the development 
of new domain-oriented ontologies as examples of good practice. In any case the existence of proper subject 
ontologies may significantly increase the effectiveness of the implementation of semantics oriented access tools. 
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Figure 7: Interface to the collection supporting the subject oriented document retrieval 
 
In the discussed project we use a subject ontology (covering the main types of municipal activities) especially 
developed for the purpose. This ontology is prepared using Protégé/OWL [2, 10].  
 
Fig. 7 shows a screenshot presenting the web page which supports the subject oriented document retrieval in the 
current version of our project. The topics viewed on the screen belong to a subset of the concepts at the highest 
two levels of the mentioned ontology based on the assumption for typical requests for information according to 
the characteristics of the discussed historical period. Our future plans include some ideas to generate 
automatically the list of searchable topics using the results of the preliminary examination of the professional 
needs of the main groups of potential users. 
 
On the other hand, the semantic annotations of the documents within the collection contain proper terms from all 
levels of the same ontology. When the user chooses a topic from the list shown on fig. 7, the corresponding 
access tool finds all documents which contain in their semantic annotations terms matching the user query (i.e. 
identical to the term chosen by the user or semantically related with it). 
 
A tool for search in the full texts of the document transcriptions is provided as well. We intend to use in its 
implementation some our former results concerning the development of tools for knowledge based (ontology 
driven) search in collections of digitised manuscripts [11]. The main idea here is similar to but more 
sophisticated than the one discussed above. When the user defines his query, the search engine augments it by 
words and phrases semantically related to these used in the original query (according to a set of available proper 
ontologies). Then the obtained new query is augmented once more using some synonyms of the main terms and 
the corresponding terms in Russian or French language (depending on the language in which each particular 
document is written) from a set of appropriate dictionaries. The final form of the query is processed in a standard 
way. As a result of the user query processing, the texts of all documents in the collection containing words or 
phrases semantically related to the one given by the user are properly visualized. The discovered parts of the text 
matching the concept(s) given as a user query are highlighted. 
 
More complex user queries in the form of conjunctions or disjunctions of “atomic” ones will be processed as 
well. Some ideas already implemented in our former work [11] will be used for the purpose. 
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4 Conclusion 
 
In this paper we presented a work in progress directed to the exploration of some open questions concerning the 
development of proper mechanisms and tools providing adequate web-based access to digitised archival 
collections. The most valuable expected results of our project could be formulated as follows: 
 
• A methodology for application of international standards, ontological knowledge and Semantic web 
technologies for the development of software tools providing semantics oriented access to 
heterogeneous multilingual collections of archival documents; 
• A model and a prototype of a website which gives the users an interface supporting various types of 
access to a chosen archival collection. 
 
The analysis of the current results of the implementation of the project gives us a reason to believe that its final 
version will be compatible with and even more sophisticated in certain aspects than some popular projects like 
the BAMCO site [1], the LEADERS project [12] etc. The main advantage of our approach is the proper use of 
ontological knowledge describing the semantics of the individual documents in the archival collection as well as 
the semantics of the collection as a whole and the semantics of its structural parts. It allows users with different 
profiles to study and analyze the documents within the corresponding collection from multiple points of view 
using a single environment for the purpose. 
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